Journal of the Iowa Academy of Science: JIAS
Volume 108

Number

Article 3

2001

Low-Saturated-Fat Soybean Oil Reduces Saturated Fat In School
Menus
J. M. Mahnken
University of Missouri

S. F. Lutz
University of Missouri

C. J. Anders
W. R. Fehr
Iowa State University, wfehr@iastate.edu

Let us know how access to this document benefits you
Copyright © Copyright 2001 by the Iowa Academy of Science, Inc.
Follow this and additional works at: https://scholarworks.uni.edu/jias
Part of the Anthropology Commons, Life Sciences Commons, Physical Sciences and Mathematics
Commons, and the Science and Mathematics Education Commons

Recommended Citation
Mahnken, J. M.; Lutz, S. F.; Anders, C. J.; and Fehr, W. R. (2001) "Low-Saturated-Fat Soybean Oil Reduces
Saturated Fat In School Menus," Journal of the Iowa Academy of Science: JIAS, 108(1), 1-5.
Available at: https://scholarworks.uni.edu/jias/vol108/iss1/3

This Research is brought to you for free and open access by the Iowa Academy of Science at UNI ScholarWorks. It
has been accepted for inclusion in Journal of the Iowa Academy of Science: JIAS by an authorized editor of UNI
ScholarWorks. For more information, please contact scholarworks@uni.edu.

Jour. Iowa Acad. Sci. 108(1):1-5, 2001

Low-Saturated-Fat Soybean Oil Reduces Saturated Fat In School Menus
). M. MAHNKEN 1 , S. F. LUTZ 1 , C. ). ANDERS 2 and W. R. FEHR3
1Department of Food Science and Human Nutrition, University of Missouri, Columbia, MO 65211
2 Nutrition Education, Iowa Department of Education, Grimes State Office Building, Des Moines, IA 50319-0146

3Department of Agronomy, Iowa State University, Ames, IA 50011-1010
3Corresponding author [email wfehr@iastate.edu}

This study evaluated the impact of using low-saturated-fat soybean [Glycine max (1.) Merr.) oil on the saturated fat content of school
menus. Seveney-six weekly menus were obtained from the Iowa Department of Education during School Meals Initiative reviews for
the 1996-1997 school year. Three modifications were performed on school menus using the Nucrikids computer program: Lowsaturated-fat (LSF) soybean oil replaced traditional vegetable oil in menu items; LSF soybean oil was substituted for traditional vegetable
oil, solid fats, and egg yolks in recipes; and a menu simulation was conducted where oils and solid fats used in menu items were
postulated to contain no saturated fat. Saturated fat content (grams and percentage of energy) was assessed at baseline and after each
modification. Total fat (grams and percentage of energy) was assessed at baseline and after the second modification. Saturated fat and
total fat decreased significantly from baseline following the second modification. After the second modification, 47% of menus met
the dietary guideline for saturated fat compared with 32% of menus at baseline. Results suggested that LSF soybean oil improved the
nutritional quality of school menus when substituted for traditional vegetable oil and solid fats in recipes.
INDEX DESCRIPTORS:

saturated fat, soybean oil, school meals, child nutrition.

The National School Lunch Program (NSLP) and School Breakfast
Program (SBP) have important roles in the health and well-being of
our Nation's children. Each day, the NSLP serves approximately 25
million children (USDA/FCS/SBP 1997). These meals provide significant daily needs of protein, calcium, and vitamins A and C, but
they are often high in fat and saturated fat (USDA/FCS/NSLP 1997,
USDA/FCS/SBP 1997). Results from the School Nutrition Dietary
Assessment Study (SNDAS) indicated that NSLP provided an average of 38% of calories from fat and 15 % of calories from saturated
fat (Burghardt et al. 1995). Other studies reported school meals to
be high in fat and saturated fat (Chapman et al. 1995, Dwyer et al.
1996, Ellison et al. 1989, Harris et al. 1997, Luepker et al. 1996,
Osganian et al. 1996, Simons-Morton et al. 1991, Snyder et al. 1992,
Whatley et al. 1996, Whitaker et al. 1993).
To encourage the production of healthier school meals, the USDA
began the School Meals Initiative for Healthy Children (Federal Register 1995, Healthy Meals for Healthy Americans Act 1994). The
initiative requires that by the 1998-1999 school year all schools
produce meals that meet the recommendations of the USDA Dietary
Guidelines for Americans, including less than 10% of calories from
saturated fat and no more than 30% of calories from total fat (Federal
Register 1995, USDA & U.S. Department of Health and Human
Services 1995 ).
Although studies have reported significant reductions in the saturated fat and total fat content of school menus when using multiple
recipe modifications and lower-fat vendor products, research has not
examined the impact of one specific menu modification on the saturated and total fat content of school meals (Dwyer et al. 1996,
Ellison et al. 1989, Ellison et al. 1990, Harris et al. 1997, Luepker
et al. 1996, Osganian et al. 1996, Simons-Morton et al. 1991, Snyder
et al. 1992, Whatley et al. 1996, Whitaker et al. 1993). The Child
and Adolescent Trial for Cardiovascular Health (CATCH), for example, reported significant reductions in the saturated and total fat

of school menus following the implementation of numerous menu
modifications, which included reducing or eliminating fat in recipes;
draining and rinsing ground beef; reducing or eliminating butter on
the school lunch and school breakfast line; and reducing the amount
of mayonnaise, sour cream, and oil in salad dressings (Dwyer et al.
1996, Luepker et al. 1996, Osganian et al. 1996).
School food service personnel need simple alternatives for lowering
S?-turated fat and total fat in school meals. A survey of 628 school
food service personnel in Minnesota found that a commonly cited
barrier to implementing the dietary guidelines in school meals was
the lack of time to incorporate lower-fat meal preparation methods
(Stang et al. 1997).
A menu modification that could be easily implemented by school
food service personnel is substituting a lower-saturated-fat vegetable
oil for the traditional vegetable oil and solid fats found in school
menu items. Our research examined the impact of using a low-saturated-fat (LSF) soybean oil in menu items on the nutritional quality
of school meals. The LSF soybean oil, sold commercially as LoSatSoy@, was included in the 1998-1999 USDA food commodity list.
It contains 50% less saturated fat than traditional soybean oil, comparable to the saturated fat content of canola oil (Iowa State University 1997). The objectives of this study were to examine the impact of LSF soybean oil on (a) the saturated and total fat content of
weekly school menus and (b) the percentage of school menus meeting
the dietary guidelines for saturated and total fat.

METHODS
School Menus
Seventy-six weekly menus from 62 elementary schools in Iowa
were obtained from the Iowa Department of Education. Elementary
school menus were used for this study because there generally were
fewer menu choices for elementary students than secondary students.
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All study schools were participating in the School Meals Initiative
(SMI). Trained consultants from the Iowa Department of Education
collected the menus used in this study during their SMI reviews for
the 1996-1997 school year. The 76 menus included 60 lunch menus
and 16 breakfast menus. The weekly menus collected during the
SMI reviews included a 5-day period for 67 of the 76 (88%) menus,
a 4-day period for six (8%) of the menus, a 3-day period for 2 (3%)
of the menus, and a 2-day period for one (1%) of the menus.
Menu Modifications
Three modifications were performed on the school menus using
the Nutrikids computer program (LunchByte Systems, Inc. 1997).
The first modification replaced regular vegetable oil with the LSF
soybean oil. Regular vegetable oil has two g of saturated fat per
tablespoon and LSF soybean oil has one g of saturated fat per tablespoon. All recipes using vegetable oil were identified. These recipes
were modified by substituting the same amount of the LSF soybean
oil for the traditional vegetable oil. The primary menu items that
changed during the first modification included baked products and
entrees made with vegetable oil, such as pancakes, rolls, and casseroles. Manufactured items made with vegetable oil, including salad
dressing (pourable and spoonable), mayonnaise, and tartar sauce, also
were altered to reflect the reduction of saturated fat achieved when
LSF soybean oil was substituted in these items.
The second modification substituted LSF soybean oil for traditional vegetable oil, solid fats (butter/margarine/shortening), and egg
yolks found in recipes. The LSF soybean oil replaced the solid fat in
recipes using the substitutions of (a) two-thirds cup oil for one cup
of solid fat and (b) one egg white plus one teaspoon oil for one egg
(Hachfeld and Eykyn 1992). Two-thirds cup ofLSF soybean oil contains 11 g of saturated fat. The saturated fat content per cup of solid
fat is 115 g for butter, 38 g for margarine, and 51 g for shortening
based on averages from the USDA Nutrient Database. One egg white
plus one teaspoon LSF oil contains 0.33 g of saturated fat, while one
egg contains approximately two g of saturated fat. The oil substitutions were more often done in baked goods, such as cakes and
quick breads. When a substitution was not appropriate, because of
adverse aesthetic qualities, a margarine with a lower saturated fat
content (1.8 g/Tbsp) was substituted for the solid fat (2.5-7 .0 g
saturated fat/Tbsp). Items for which the oil substitution was not
appropriate included macaroni and cheese, other casserole entrees,
sandwiches made with butter or margarine, and vegetables prepared
with butter or margarine.
For the third modification, the saturated fat content of vegetable
oil and oil-based products found in school menu items following the
second modification was set to zero in the Nutrikids database. The
oil-based products included margarine, shortening, and salad dressings. This menu simulation was conducted to ·determine the total
contribution of saturated fat from oils and solid fats in school meals.
The resulting menus contained only the saturated fat contributed by
meat, dairy, and processed foods.
Analysis of Menus
Saturated fat and total fat content of the school menus were analyzed using Nutrikids. The Nutrikids program is approved by the
USDA for use in Nutrient Standard Menu Planning and contains
the USDA Child and Nutrition Program Database and a branded
product database. The branded product database includes nutrition
information provided by the manufacturers and is updated as new
versions of Nutrikids are released. For this study, menu items initially missing saturated fat information were supplemented with nutrition information obtained from manufacturers on the exact or a
similar product.

The 76 menus were analyzed in Nutrikids using weekly averages.
Weekly averages were used because schools must comply with the
dietary guidelines on a weekly average basis. The nutritional quality
of school meals was assessed by measuring the average percentage of
calories from saturated fat and total fat in a weekly menu. Menus
were considered to have high nutritional quality if they contained
less than 10% of calories from saturated fat and no more than 30%
of calories from total fat, as recommended in the dietary guidelines.
Weekly averages for grams of saturated fat and percentage of energy
from saturated fat were noted at baseline and after each modification.
Weekly averages of grams of total fat and percentage of energy from
total fat were only noted at baseline and after the second modification, which was the only modification that could elicit a change in
total fat.
Statistical Analysis
Descriptive statistics were used to assess baseline characteristics of
the study schools. Analysis of variance and the Tukey test were used
to assess differences in saturated fat content among baseline and
modified menus. Paired t-tests were used to analyze differences in
total fat content between the baseline and menus following the second modification. This was the only modification using recipe substitutions that affected total fat content. All data analyses were performed using Statistical Analysis System for Windows software (SAS
Institute, Inc. 1996).
RESULTS
Description of Schools and Baseline Menus
Sixty-six percent of the 62 elementary schools included were pub- ·
lie schools. More study schools were classified as rural (89%) than
urban ( 11 %). Rural schools were defined as those not located in or
adjacent to Des Moines, Cedar Rapids, Waterloo, Davenport, Sioux
City, Council Bluffs, or Dubuque, Iowa. All schools in the study
participate in the NSLP.
Only 32% (24 of 76) of the baseline menus met the dietaty guideline of less than 10% of calories from saturated fat, and 39% (30 of
76) of the baseline menus met the dietary guideline for total fat
(Table 1). Twenty-six percent (20 of 76) of the menus met the guidelines for both saturated fat and total fat (Table 1). Of the 52 menus
not meeting the dietary guideline for saturated fat, 50% (26 of 52)
had 12% or more calories from saturated fat (Table 2). Thirty-five
percent (16 of 46) of the menus not meeting the total fat dietary
guideline had more than 35% of calories from fat (Table 2).
A larger proportion of breakfast menus met the dietary guidelines
than did lunch menus. Sixty-nine percent (11 of 16) of the breakfast
menus had less than 10% of calories from saturated fat, while only
22% (13 of 60) of the lunch menus met this dietary guideline.
Seventy-five percent (12 of 16) of the breakfast menus had less than
30% of calories from total fat, but only 30% (18 of 60) of the lunch
menus originally met the total fat dietary guideline. Sixty-nine percent (11 of 16) of the breakfast menus met both guidelines at baseline, while just 13% (8 of 60) of the lunch menus met both guidelines (Table 1).
Changes in Saturated Fat
The direct substitution of the LSF soybean oil for the traditional
vegetable oil in menu items decreased the average percentage of calories from saturated fat, as shown by the first modification (Table 3).
Twenty-seven weekly menus met the dietary guideline for saturated
fat after the first modification compared with 24 menus at baseline
(Table 1). Of the 49 menus not meeting the guideline, 24 (49%)
contained 12% or more of calories from saturated fat (Table 2).
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Table 1. Percentage of breakfast and lunch menus meeting the dietary guidelines for saturated fat and total fat at baseline and
following three menu modifications.
Modification of Menusa

Baseline
Menus

Dietary
Guidelines
Total (n = 76)
Saturated fat
Total fatb
Both
Breakfast (n = 16)
Saturated fat
Total fatb
Both
Lunch (n = 60)
Sa.curated fat
Total fatb
Both

First

Second

Third

n

%

n

%

n

%

n

%

24
30
20

32
39
26

27

36

62

29

49
41
34

47

22

37
31
26

27

36

11
12
11

69
75
69

12

75

100

75

81
75
75

16

12

13
12
12

12

75

13
18
8

22
30
13

15

25

52

17

38
32
23

31

10

23
19
14

15

25

aFirst = Low-saturated fat (LSF) soybean oil substituted for traditional vegetable oil; Second = LSF soybean oil substituted for traditional
vegetable oil, solid fats, and egg yolks; Third = oils, solid fats, and egg yolks assumed to contain no saturated fat.
hTotal fat content was not altered for the first and third modification.

Table 2. Distribution of all menus not meeting the dietary guidelines for saturated fat and total fat at baseline and following
each modification.

Percentage
of Calories
Saturated fat
10.1-10.9
11.0-11.9
12.0-12.9
13.0-13.9
14.0-14.9
greater than 15
Totalsb
Total Fate
30.1-30.9
31.0-31.9
32.0-32.9
33.0-33.9
34.0-34.9
greater than 35
Totalsb

Modification of Menusa

Baseline
Menus

First

Second

Third

n

%

n

%

n

%

n

%

13
13
10
10
2
4
52

25
25
19
19
4
8
100

11
14
10
10
1
3
49

22
29
20
20
2
6
100

11
15
7
2
3
1
39

28
38
18
5
8
3
100

9
14
2
1
2
1
29

31
48
7
3
7
3
100

6
5
6
6
7
16
46

13
11
13
13
15
35
100

6
7
5
6
6
15
45

13
16'
11
13
13
33
100

aFirst = Low-saturated fat (LSF) soybean oil substituted for traditional vegetable oil; Second = LSF soybean oil substituted for traditional
vegetable oil, solid fats, and egg yolks; Third = oils, solid fats, and egg yolks assumed to contain no saturated fat.
hDue to rounding, cumulative percentages may not equal 100% when totaled.
cTotal fat content was not altered for the first and third modification.

After substituting LSF soybean oil for traditional vegetable oils,
solid fats, and egg yolks as part of the second modification, the
percentage of calories from saturated fat and the grams of saturated
fat were significantly lower than at baseline and after the first modification (p<0.05) (Table 3). Nearly half of the 76 weekly menus
met the dietary guideline for saturated fat after the second modification compared with 24 menus at baseline (Table 1). Of the re-

maining 39 menus not meeting the guideline, only 13 (33%) had
12% or more of calories from saturated fat (Table 2).
The third modification was the menu simulation where vegetable
oil and solid fats used in menu items were postulated to contain no
saturated fat. The saturated fat content of the weekly menus after
the third modification was significantly lower than menus at baseline
and after the first and second modifications (p<0.05) (Table 3).
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Table 3. Means, standard deviations (SD), and ranges of saturated fat and total fat content of school menus at baseline and
76).
following each modification (n

=

Modification of Menusa
Fat
Content
Saturated Fat
% calories
grams
Total Farb
% calories
grams

Baseline Menus

Third

Second

First

Mean

SD

Range

Mean

SD

Range

Mean

SD

Range

11.1
8.4

2.3
2.8

4.2-16.3
2.6-18.5

10.9
8.3

2.3
2.7

4.2-16.2
2.4-18.4

10.0*
7.5*

2.3
2.6

4.1-15.8
1.9-16.9

31.2
23.5

5.4
7.4

14.1-47.1
9.4-49.0

30.8**
23.1 **

5.4
7.2

14.1-47.1
9.4-49.0

Mean SD
9.2*
7.0*

2.5
2.7

Range
2.4-15.4
1.1-16.2

aFirst = Low-saturated fat (LSF) soybean oil substituted for traditional vegetable oil; Second = LSF soybean oil substituted for traditional
vegetable oil, solid fats, and egg yolks; Third = oils, solid fats, and egg yolks assumed to contain no saturated fat.
bNo change in total fat content expected with first and third modifications due to their design.
*,**Mean of second modification significantly different from the baseline and first modification, or mean of third modification significantly
different from the baseline, first and second modification at the 0.05 and 0.01 probability levels, respectively.

However, 38% (29 of 76) of the menus still had more than 10% of
calories from saturated fat even after this modification (Table 2).
Changes in Fat
Substituting LSF soybean oil for the oil, solid fats, and egg yolks
in menu items led to a significant decrease in the average weekly fat
content and percentage of calories from fat compared with baseline
menus (p<0.01) (Table 3). One additional menu met the total fat
dietary guideline after the second modification (Table 1). Of the
menus not meeting the dietary guideline, 33% (15 of 45) had more
than 35% of calories from fat (Table 2).
DISCUSSION
This study examined the impact of using a LSF soybean oil on
the saturated fat and total fat content of school meals from a group
of Iowa schools participating in the NSLP. Although this study contained only 16 breakfast menus, the results for breakfast and lunch
menus were comparable to findings from other national studies (Burghardt et al. 1995, Dwyer et al. 1996). At baseline, a larger proportion of the breakfast menus (11 of 16) met fat and saturated fat
recommendations than did lunch menus (8 of 60). Both the SNDAS
and the CATCH also found breakfast menus to be initially lower in
fat and saturated fat than lunch menus (Burghardt et al. 1995,
Dwyer et al. 1996). Breakfast menus in our study tended to have
more grain and fruit products than meat products when compared
with lunch menus, which would lead to inherently lower saturated
fat and total fat content. This was comparable to the results from
the SNDAS and the CATCH indicating breakfast menus often include complex carbohydrates rather than meat (Burghardt et al.
1995, Dwyer et al. 1996).
Minor recipe modifications using the LSF soybean oil were useful
for improving the saturated fat and total fat content of school menus.
The first menu modification of directly substituting LSF soybean oil
for traditional vegetable oil in menu items, led to three additional
menus meeting the dietary guideline for saturated fat. Substituting
LSF soybean oil for traditional vegetable oil, solid fats, and egg yolks
in menu items as part of the second menu modification elicited
significant decreases in the average grams of saturated fat (8.4 to 7.5
g) and percentage of energy from saturated fat (11.1 to 10.0%).
Slight decreases in the average total grams of fat (23.5 to 23.1 g)
and percentage of energy from fat (31.2 to 30.8%) after the second

modification also were statistically significant (p<0.01). Although
the changes in saturated fat content were relatively small, weekly
averages for percentage of calories from saturated fat met the dietary
guidelines in 49% of the schools following the second modification
compared with 32% of schools at baseline (Table 1).
A limitation of our study was that the LSF soybean oil was not
actually used in food production; changes in taste and acceptability,
therefore, could not be assessed. Several institutions, including Iowa
State University Residence Halls, have successfully used LSF soybean
oil in place of traditional vegetable oil in recipes. Their positive
experiences support the use of LSF soybean oil in quantity food production. Our study was the first step in determining the usefulness
of the LSF soybean oil in improving the nutritional quality of meals
for such quantity food production facilities.
Our research was unique because it examined the effect of one
specific technique in improving the nutritional quality of school
menus. Other studies focused on reducing fat and saturated fat content in school meals have more commonly used numerous recipe
modifications (Dwyer et al. 1996, Ellison et al. 1989, Ellison et al.
1990, Harris et al. 1997, Luepker et al. 1996, Osganian et al. 1996,
Simons-Morton et al. 1991, Snyder et al. 1992, Whatley et al. 1996,
Whitaker et al. 1993). These modifications often require additional
food service staff training to successfully implement changes. Use of
a LSF soybean oil instead of other vegetable oils or solid fats in
recipes provides food service staff with a simple way to reduce the
saturated fat content of school meals.
While this study did show significant decreases in the saturated
fat and total fat content of school menus, 38% (29 of 76) of the
menus still contained more than 10% of calories from saturated fat
after the third modification. This suggested that significant proportions of fat and saturated fat come from meat entrees and other
animal products, which was supported by other research (Chapman
et al. 1995). Other simple strategies for use in school food service
operations need to be identified to further reduce the saturated fat
and total fat content of school meals to meet the recommendations
of the dietary guidelines.
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